Abstract: Scleroprocta pentagonalis (Loew, 1873) is redescribed, and descriptions of three European Scleroprocta species, viz. S. slaviki sp. n. (Slovakia), S. krzeminskii sp. n. (Bulgaria) and S. oosterbroeki sp. n. (Spain), are provided. Male terminalia are illustrated for all the species.
Introduction
Scleroprocta Edwards, 1938 is a small Holarctic genus, represented by three Nearctic and seven Palaearctic species (cf. Oosterbroek 2006) . For a long time, only two Scleroprocta species, S. sororcula (Zetterstedt, 1851) and S. pentagonalis (Loew, 1873) , were known to occur in Europe. In the 1970's, S. balcanica Starý, 1976 was discovered in Bulgaria and subsequently recorded from some other Balkan countries and Asian Turkey, and two species were described from Georgia (Transcaucasia), viz. S. latiprocta Savchenko, 1973 and S. acifurca Savchenko, 1979 . With this, the account of the West Palaearctic species of Scleroprocta has been finished.
Based on external characters, especially the presence of macrotrichia on the wing membrane, Scleroprocta was related to Ormosia Rondani, 1856 and Rhypholophus Kolenati, 1860. The same relationship was also shown by Oosterbroek & Theowald (1991) on the basis of the characters of the larvae and pupae. However, exact affinities of Scleroprocta remain in question. It should be emphasised that, in contrast to the two genera, the male terminalia are non-inverted in Scleroprocta (cf. also Savchenko 1982; Savchenko & Parkhomenko 1980) . Scleroprocta is distinctive in having highly modified male terminalia. The median portion of tergite 9, most probably combined with what is termed the proctiger in the crane flies, protrudes posteriorly, and is sometimes conspicuously shaped with various projections at its posterior margin. A remarkable sclerotised structure is apparent between the bases of the gonocoxites ventrally, termed the ventral plate, otherwise unknown within the Limoniidae, except in one species of the genus Beringomyia Savchenko, 1980 , B. prava (Alexander, 1940 . Beringomyia is a small East Palaearctic genus, obviously closely related to Scleroprocta (cf. Savchenko & Parkhomenko 1980) . Another trait of Scleroprocta is somewhat less conspicuous: the parameres are fused to each other to form a separate sclerotised plate above the aedeagus, termed here the parameral plate, or this plate is reduced and only apparent as a transverse sclerotised band above the proximal part of the aedeagus. All these structures are highly species-specific.
In the present paper, four species of Scleroprocta are treated. S. pentagonalis is redescribed, and descriptions of three new European species are provided. In the general plan of the male terminalia, such as the shape of the gonocoxite and both gonostyli, all the species are rather similar, even though slightly different in details. However, they differ considerably in the structure of tergite 9, the aedeagal complex and the ventral plate.
Acronyms of museums and collections used in the text are as follows: JSO -Collection of J. Starý, Olomouc, Czech Republic; SMOC -Slezské zemské muzeum, Opava, Czech Republic; ZMAN -Zoölogisch Museum, Amsterdam, The Netherlands; ZMHBMuseum für Naturkunde der Humboldt-Universität, Berlin, Germany.
Geographical coordinates in parentheses following the localities in the material examined paragraphs have been subsequently added by the present author, based on the requirement of the editor. 1-6. Scleroprocta pentagonalis (Loew, 1873) (Slovakia, Stakčín), male terminalia: 1 -general view, dorsal; 2 -aedeagal complex and tergite 9, ventral; 3 -aedeagal complex and tergite 9, lateral. Scleroprocta slaviki sp. n. (holotype), male terminalia: 4 -general view, dorsal; 5 -aedeagal complex and tergite 9, ventral; 6 -aedeagal complex and tergite 9, lateral. Scale 0.25 mm. tenna), 17/1a, b (male terminalia); Savchenko (1989) Diagnosis. General body colouration dark greyish brown, dull. Male antenna short, shorter than that of S. slaviki sp. n. Scutum yellowed at base of wing. Scutellum more or less yellowish brown. Wing broad. Discal cell small, placed considerably beyond m-cu. Legs normal in length, thickness and setosity. Male terminalia with median portion of tergite 9 provided with spinelike median projection, and with aedeagus short, simple at apex. Female terminalia with cercus longer than that of S. slaviki sp. n. Body length 4-7 mm, wing length 5.5-8.5 mm.
Redescription. Male. Head. Antenna short, not reaching to base of wing, yellowish brown, with flagellomeres oval, more elongate towards apex of antenna. Verticils on flagellomeres slightly exceeding length of respective segments. Pubescence short, distinct on 6 proximal flagellomeres.
Thorax generally dark greyish brown. Prescutum without distinct darker pattern. Paratergite obscure yellow anteriorly. Scutum yellowed at base of wing. Scutellum more or less yellowish brown. Dorsopleural membrane mostly concolorous with rest of pleuron. Wing broad, about three times as long as broad, tinged brownish, still more so at distal anterior margin (pterostigma) and along so-called cord. Slight seams on R 4 and Cu. Wing venation usual for Scleroprocta. Discal cell placed considerably beyond m-cu, rather small, with M 3+4 (forming lower margin of discal cell) about half length of M 4 , or shorter. Halter obscure yellow. Legs normal in length and thickness. Coxae and trochanters yellowish brown, femora yellow in proximal half to two-thirds, rest of legs dark brown. Setosity of legs normal, short.
Abdomen dark greyish brown, concolorous with thorax. Male terminalia (Figs 1-3 ): Median portion of tergite 9 provided with spinules on sides and drawn out into sharp, spine-like median projection at posterior margin. Gonocoxite and both gonostyli as in Fig. 1 . Parameral plate well-developed and separate, comparatively slender in dorsal/ventral aspect, bilobed and J. Starý hairy at apex. Aedeagus short, bent at connection with vesica, simple at apex. Ventral plate short and rather broad, only sclerotised on sides, membraneous in middle.
Female resembling male is general appearance, including structure of antenna. Female terminalia with cercus about twice as long as combined length of tergites 9 and 10, longer than that of S. slaviki sp. n.
Type material examined. The species was described from an unspecified number of specimens from "Posen und Schlesien, wo ich sie häufig beobachtete; die Gegend von Herkulesbad und Orsowa, wo sie Herr Kowarz antraf." (Loew 1873: 47). The syntype examined here is purportedly the single one available in ZMHB (J. Ziegler, e-mail comm.). Syntype ¾: Romania, Orşova (44
• 24 E), 16.V.1871 (leg. F. Kowarz) (ZMHB), labelled "Orsova / 16.5.71" (hand-written), "Coll. / H. Loew" (printed), "Typus" (printed, pink), "pentagonalis / Lw. *" (hand-written), "Zool. Mus. / Berlin" (printed). The specimen is pinned, in perfect condition, with all body parts present. Based on external characters, and considering the length of the cerci, this specimen cannot belong to any species described below. Since, however, it is a female from a South European locality, its pertinence to S. pentagonalis may be doubted (the cerci are longer than those of S. pentagonalis). Therefore, the specimen is not designated here as the lectotype in the belief further syntypes might be traced of the species, which Loew (1873) "observed as common" (see also the remarks below). Remarks. The interpretation of S. pentagonalis is based here on the figures of the male terminalia provided by Lackschewitz (1933: Figs 3a, b) . From Lackschewitz's (1933: 239) text, it does not follow unequivocally that these figures were drawn from a Loew's type, but it appears evident that Lackschewitz did examine at least one of Loew's syntypes from ZMHB, and that the syntype was a male. Generally, in my opinion, S. pentagonalis has mostly been interpreted correctly, simply because it is common and widely distributed in Europe. On the other hand, individual confusions with S. slaviki sp. n. or an unnamed species cannot be excluded, considering the fact that S. pentagonalis has been the single European Scleroprocta with short antennae, so dissections might not have appeared to have been necessary for identification. The distinctions between S. pentagonalis and S. slaviki sp. n. are specified under the latter species.
Distribution: The species is widespread in Europe and also recorded from Kazakhstan (Savchenko 1989 
Scleroprocta slaviki sp. n. (Figs 4-6)
Diagnosis. General body colouration dark greyish brown, dull. Male antenna short, but longer than that of S. pentagonalis. Scutum and scutellum without distinct yellow pattern. Wing broad. Discal cell larger than that of S. pentagonalis, only sightly beyond m-cu. Legs normal in length, thickness and setosity. Male terminalia with median portion of tergite 9 provided with long lateral lobe on each side of its posterior margin and long median rod arising from bottom of deep emargination, and with aedeagus long, simple at apex. Female terminalia with cercus shorter than that of S. pentagonalis. Body length 4.5-7 mm, wing length 6.5-8 mm.
Description. Male. Head. Antenna short, but longer than that of S. pentagonalis, reaching to about base of wing, brown, with distal flagellomeres still more elongate. Verticils on flagellomeres slightly exceeding length of respective segments. Pubescence short, distinct on 6 proximal flagellomeres. Thorax generally dark greyish brown. Prescutum without distinct darker pattern. Paratergite only slightly paler anteriorly. Scutum and scutellum dark greyish brown throughout, without yellow pattern as in S. pentagonalis. Dorsopleural membrane mostly concolorous with rest of pleuron. Wing broad, about three times as long as broad, tinged with greyish brown, still more so at distal anterior margin (pterostigma) and along so-called cord. Slight seams on R 4 and Cu and on distal margin of discal cell. Wing venation usual for Scleroprocta. Discal cell only slightly beyond m-cu, larger than that of S. pentagonalis, with M 3+4 subequal in length to or only slightly shorter than M 4 . Halter obscure yellow. Legs normal in length and thickness. Coxae and trochanters yellowish brown, femora yellow in proximal two-thirds, rest of legs dark brown. Setosity of legs normal, short.
Abdomen dark greyish brown, concolorous with thorax. Male terminalia (Figs 4-6): Median portion of tergite 9 with conspicuous, long lateral lobe on each side of its posterior margin, provided with spinules, and with rod-like, long and thin projection arising from bottom of deep, almost rectangular emargination. Gonocoxite and both gonostyli as in Fig. 4 . Parameral plate well-developed and separate, strongly sclerotised, rather broad in dorsal/ventral aspect, rounded at apex, without any hairs. Aedeagus long, strongly upturned, simple at apex. Ventral plate long and narrowed distally, strongly sclerotised, compact, broadly bilobed at posterior margin.
Female resembling male in general appearance, including structure of antenna. Female terminalia with cercus about one and half of combined length of tergites 9 and 10, shorter than that of S. pentagonalis. 
Starý) (JSO).
Etymology. This new species is named in honour of Ing. Dušan Slávik (Zvolen, Slovakia), the director of the administration of the Poľana Protected Landscape Area and Biosphere Reserve, who initiated the research of Diptera in the area and has provided significant support in many respects to both me and my colleagues. A noun in genitive singular.
Remarks. In external characters, the new species is very similar to S. pentagonalis. There are some minor external distinctions, such as the length of the antennae (slightly longer in S. slaviki sp. n.) and the colouration of the thorax (generally somewhat darker in S. slaviki sp. n., without any yellow pattern on either the scutum or scutellum). Surprisingly, however, S. slaviki sp. n. differs from S. pentagonalis in nearly every detail of the male terminalia, most strikingly so by the structure of the median portion of tergite 9, the shape of the parameral plate and the length of the aedeagus (cf. Figs 1-3 and 4-6). Female terminalia have the cerci distinctly shorter than those of S. pentagonalis.
Distribution: Slovakia.
Scleroprocta krzeminskii sp. n. (Figs 7-9)
Diagnosis. General body colouration dark greyish brown, somewhat shiny. Male antenna long. Scutum and scutellum without distinct yellow pattern. Wing rather narrow. Discal cell moderate in size, placed slightly beyond m-cu. Legs normal in length, thickness and setosity. Male terminalia with median portion of tergite 9 provided with sclerotised and darkly pigmented projection on each side of its posterior margin, and with aedeagus of moderate length, bipartite distally in lateral view. Female teminalia with cercus very long. Body length 4-6.5 mm, wing length 5.5-8 mm.
Description. Male. Head. Antenna long, reaching to about half length of abdomen, yellowish brown, with flagellomeres elongate spindle-shaped. Verticils on flagellomeres subequal in length to respective segments. Pubescence long, suberect, distinct on all flagellomeres. Thorax generally dark greyish brown. Prescutum without distinct darker pattern. Paratergite pale yellow, especially in anterior part. Scutum and scutellum without distinct yellow pattern. Dorsopleural membrane pale yellow. Wing rather narrow, almost four times as long as broad, tinged with yellowish brown, still more so at distal anterior margin (pterostigma) and along so-called cord. Slight seams on R 4 and Cu. Wing venation usual for Scleroprocta. Discal cell only slightly beyond m-cu, of moderate size, with M 3+4 slightly shorter than M 4 . Halter pale yellow at base, somewhat darkened, obscure yellow, distally. Legs normal in length and thickness. Coxae and trochanters yellow, femora yellow in proximal half, darkened distally, rest of legs brown. Setosity of legs normal, short.
Abdomen dark greyish brown, somewhat shiny, concolorous with thorax. Male terminalia (Figs 7-9): Median portion of tergite 9 with sclerotised and darkly pigmented projection on each side of its posterior margin, slightly convergent to its counterpart and laterally demarcating wide rectangular emargination. Projection stout, subacute at apex, somewhat thickened before tip J. Starý
Figs 7-12. Scleroprocta krzeminskii sp. n. (holotype), male terminalia: 7 -general view, dorsal ; 8 -aedeagal complex and tergite 9, ventral; 9 -aedeagal complex and tergite 9, lateral. Scleroprocta oosterbroeki sp. n. (holotype), male terminalia: 10 -general view, dorsal; 11 -aedeagal complex and tergite 9, ventral; 12 -aedeagal complex and tergite 9, lateral. Scale 0.25 mm.
to form reversely directed tooth. Gonocoxite and both gonostyli as in Fig. 7 . Parameral plate reduced to transverse band above proximal part of aedeagus. Aedeagus of moderate length, sinuous and bipartite distally in lateral view, with upper part more slender than lower part, the latter bipartite in ventral view (Fig. 8) . Ventral plate long and narrowed distally, strongly sclerotised, compact, narrowly bilobed at posterior margin.
Female resembling male in general appearance. Female antenna shorter than that of male, extending slightly beyond base of wing, with flagellomeres elongate oval. Verticils on flagellomeres subequal in length to respective segments. Pubescence short, comparatively sparse, but distinct on all flagellomeres. Female terminalia with cercus very long, almost three times as long as combined length of tergites 9 and 10. Remarks. The first specimens of this species were collected in Bulgaria by W. Krzemiński, and recorded somewhat provisionally as S. balcanica (cf. Krzemiński & Starý 1989) . However, S. balcanica and S. krzeminskii sp. n. represent distinct species, based on some external and many male genital features, such as the length of the male antennae, and the structure of tergite 9 and the aedeagus (cf. Figs 7-9 and Starý 1976: Figs 1, 2, 4) . The two species both belong to the group centred around S. sororcula. S. krzeminskii sp. n. appears to be most closely related to S. latiprocta, differ-ing from it by many significant even though fairly slight characters. Externally, S. krzeminskii sp. n. differs from S. latiprocta by having longer male antennae, reaching to about half the length of the abdomen, whereas, in S. latiprocta, the antennae were described as "almost reaching to the base of the abdomen" (Savchenko 1973: 461) . In the structure of the male terminalia, the two species are different in that, in S. krzeminskii sp. n., the lateral projections of the median portion of tergite 9 are rather stout, subacute at apex (Figs 7-8 ), whereas they are comparatively slender and narrowly rounded at apex in S. latiprocta (Savchenko 1973 : Fig. 17/1) . The aedeagus is bipartite in the lateral view in both species, as is usual for the species around S. sororcula, with the upper part distinctly more slender than the lower one in S. krzeminskii sp. n. (Fig. 9) , and with both parts of approximately the same breadth in S. latiprocta (cf. Savchenko 1973: Fig. 18/1) .
Distribution: Bulgaria.
Scleroprocta oosterbroeki sp. n. (Figs 10-12)
Diagnosis. General body colouration yellowish brown, dull. Male antenna short. Scutum yellowed at base of wing. Scutellum more or less yellow. Wing very narrow. Discal cell moderate in size, narrow, somewhat beyond m-cu. Legs with setosity long and dense. Male terminalia with median portion of tergite 9 without any lobes or spines, and with aedeagus very long, bifid distally. Body length 4.5 mm, wing length 6-6.5 mm.
Description. Male. Head. Antenna short, not reaching to base of wing, yellowish brown, with flagellomeres oval, more elongate towards apex of antenna. Verticils on flagellomeres rather long, more than twice as long as respective flagellomeres. Pubescence little-distinct on 6 proximal flagellomeres. Thorax generally yellowish brown, somewhat darker dorsally. Prescutum without distinct darker pattern. Paratergite pale yellow anteriorly. Scutum yellowed at base of wing. Scutellum more or less yellow. Dorsopleural membrane patterned with yellow. Wing very narrow, about five times as long as broad, tinged with obscure yellow, still more so, rather brown, at distal anterior margin (pterostigma) and along so-called cord. Slight brown seams on R 4 and Cu and on distal margin of discal cell. Wing venation usual for Scleroprocta. Discal cell somewhat beyond m-cu, moderate in size, narrow due to narrow wings, with M 3+4 distinctly shorter than M 4 . Halter yellow. Legs generally yellow, with only tips of femora and tibiae darkened, somewhat shorter than those of preceding species, with femora slightly stouter. Setosity of legs conspicuous, long and dense.
Abdomen darker than thorax, brown. Male terminalia (Figs 10-12): Median portion of tergite 9 slightly more elongate than in preceding species, simple at margins, without any lobes or spines. Gonocoxite and both gonostyli as in Fig. 10 . Parameral plate reduced, forming sclerotised arched band firmly attached to lower wall of median portion of tergite 9. Short membraneous projection apparent above aedeagus, arising medially from membraneous wall of aedeagal complex at connection of parameral apodemes, not especially distinct and best observable in lateral view (see remarks below). Aedeagus very long and slender, strongly upturned, conspicuously bifid distally. Ventral plate moderately long, only sclerotised on sides, membraneous in middle, with wide emargination at posterior margin.
Female unknown. Etymology. This new species is named in honour of its collector, Dr. Pjotr Oosterbroek (ZMAN), an outstanding specialist of Tipulidae and a world-famous compiler of the electronic Catalogue of the Craneflies of the World. A noun in genitive singular.
Remarks. First of all, S. oosterbroeki sp. n. is distinctive in its pale, yellowish brown body colouration, being the single Palaearctic Scleroprocta so coloured. In the structure of the male terminalia, it goes considerably beyond the preceding species. The rudiment of the parameral plate is attached to the lower wall of tergite 9 as an arched band. Thus, despite its short male antennae, S. oosterbroeki sp. n. cannot be related to the species centred around S. pentagonalis. Surprisingly, S. acifurca, a species with the male antennae very long, extending beyond half the length of the abdomen, seems to be related to S. oosterbroeki sp. n. The former is distinctive in having a conspicuous, long fork above the aedeagus (cf. Savchenko 1979: Fig. 2a) . A similar projection, although much shorter, less sclerotised and not distinctly forked, is also observed in S. oosterbroeki sp. n. (Fig. 12) . The bifid nature of the aedeagus in S. oosterbroeki sp. n. is a character quite unique within Scleroprocta, but paralleled by B. prava. Distribution: Spain.
